Differential response to transforming growth factor (TGF)-alpha and fibroblast growth factor (FGF) in human renal cell carcinomas of the clear cell and papillary types.
The clear cell and the papillary types of human renal cell carcinoma (RCC) are distinct tumour entities with marked differences in their biological properties. Because growth factors are considered to affect profoundly the biological behaviour of malignant tumours, we compared the expression and function of transforming growth factor (TGF)-alpha and fibroblast growth factor (FGF) in both types of RCCs. Both in vivo and in vitro expression of TGF-alpha, epidermal growth factor-receptor (EGF-R), FGF-2 and FGF type 3- and 4-receptors was found in RCCs of both types. However, marked differences between clear cell and papillary RCCs became evident for TGF-alpha secretion, which could be demonstrated in 20 out of 24 (83%) clear cell RCCs but in only two out of four (50%) papillary tumours. Moreover, the mean TGF-alpha secretion rate in clear cell RCCs significantly (P<0. 05) exceeded that of papillary RCCs. Because the expression of growth factor receptors could not prove the corresponding signalling cascades were functional, tumour cell proliferation was tested after exposure to exogenous TGF-alpha or FGF-1. These experiments demonstrated that papillary RCCs did not respond significantly to exogenous TGF-alpha or FGF-1, whereas eight (33%) (TGF-alpha) and 11 (46%) (FGF-1) out of 24 clear cell RCCs responded with significant (P<0.05) growth stimulation. In conclusion, our investigation presents data indicating that TGF-alpha and FGF are functionally involved in the progression of clear cell RCCs, directly stimulating proliferation by autocrine and/or paracrine actions. In contrast, TGF-alpha and FGF did not directly stimulate the proliferation of our papillary RCCs, thereby suggesting functional defects or a blockade in the corresponding signalling cascades. This differential functionality might contribute to the more aggressive behaviour of clear cell RCCs.